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@ Electronic timepiece having functional hands. 

@ An electronic timepiece having functional 
hands includes Indicating hands for indicating 
the time such as hours and minutes, a detection 
unit for detecting the Infonnatlon other than the 
time and an indicating part for indicating the 
information detected by the detection unit. The 
detection unit includes a first functional hand 
and a second functional hand for indicating 
mutually relevant information data. 



FIG. I 
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This invention relates to an electronic timepiece 
having functional hands and adapted for detecting 
Information other than time by a sensor, and indicat- 
ing that Information by hands. 

A variety of electronic timepieces, having the 
capacity for indicating the depth of water by a water 
pressure sensor as an additional function, are avail- 
able on the market. These timepieces are adapted for 
digitally indicating the depth of water by electro-opti- 
cal display units. Such display parts are hardly visible 
in water where extraneous light is largely absent and, 
in case of a liquid crystal display, the display can 
hardly be read from certain viewing angles. 

On the other hand, water depth indication by an 
indicating hand (the Bourdon tube system) has the 
advantage that the water depth can be read easily 
from the position of the hand. In JP-A-61-34416, there 
is proposed a timepiece provided with an additional 
function of indicating the water depth by an indicating 
hand. However, the timepiece disclosed in JP-A-61- 
34416 is provided with only one indicating hand for 
indicating the current water depth. 

When a diver operating in water is surfacing, nit- 
rogen or helium in the blood tends to be super-satu- 
rated due to the reduction in external pressure and 
produce dysbarism in which air bubbles are produced 
in the blood and injure the body. The customary way 
of combatting the phenomenon is to compare the div- 
ing time duration to the maximum depth reached dur- 
ing diving and on this basis take suitable measure to 
prevent dysbarism. It is therefore desired by divers 
that the depth of water during diving and the maximum 
depth reached during diving are displayed. 

From this viewpoint, an apparatus for measuring 
and processing the depth of water by a water pressure 
sensor and indicating the depth of water by the indi- 
cating hand by an electromechanical transducer 
needs to be provided with a water depth hand which, 
in synchronism with the diver's movement in water, 
turns In a forward direction during deep diving for indi- 
cating a great depth of water and in a reverse direction 
during surfacing for indicating a lesser depth of water, 
and with a maximum water depth hand adapted for 
indicating the maximum depth reached and adapted 
for being turned only in case of deep diving. 

On the other hand, if the water depth indication is 
by an Indicating hand, an electronic timepiece struc- 
ture is such that the space occupied by the display 
mechanism is increased as compared with a digital 
display and the time for driving the train wheels for the 
display mechanism is also increased. JP-A-59- 
1 59083 and CH-A-568608 disclose a wrist watch hav- 
ing a water depth meter and an indicating hand. 

However, in these publications, only the schema- 
tics of the timepiece, the sensor mounting position 
and specifications are explained, where as the Inner 
structure of the timepiece movement is not explained 
in detail. 



Thus the problem of reducing the size and the 
thickness of the timepiece movement by efficiently 
arranging the motors and the train wheels and provi- 
ding a water depth measurement system with good 
5 follow-up for displaying the cun-ent diving depth, has 
not yet been overcome. 

It Is an object of the present invention to provide 
an electronic timepiece provided with functional 
hands wherein not only the time but also the infor- 

10 matlon other than time, such as the current depth of 
water and the maximum reached depth of water in 
case of Indicating the depth of water, may be indicated 
simultaneously by indicating hands. 

The two functional hands other than time indlcat- 

15 ing hands may be driven by separate driving units and 
wherein the counter wheels of two train wheels from 
the driving units to the functional hands are used in 
common to reduce the types of counter wheels as well 
as to prevent mistakes which might occur during 

20 assembling of the train wheels. 

The water depth measurement system, motor(s) of 
the functional units and the train wheels should be 
arranged efficiently to reduce the size and the thick- 
ness of the timepiece movement. 

25 A coil of the timepiece mechanism may be 

arranged at right angles to the lower portion of the cir- 
cuit board on a line of elongation of the winding stem, 
and wherein an IC chip is provided in proximity to the 
coil for increasing the space on the circuit board 

30 around the 10 chip for facilitating pattern interconnec- 
tions. 

fn particular embodiments, the current diving 
depth and the maximum reached depth are Indicated 
quickly with good follow-up of the indicating hands; 

35 furthenmore inspection of the rotation of the train 
wheels may be made during the movement assembl- 
ing process. 

In accordance with the present Invention, there is 
provided an electronic timepiece having functional 

40 hands and adapted for Indicating at least the time 
such as hours and minutes by indicating hands, com- 
prising detection means for detecting the information 
other than time, and display means for displaying the 
information detected by said detection means, said 

45 display means including an indicating part having a 
first functional hand and a second Indicating part hav- 
ing a second functional hand 

The electronic time piece having functional hands 
according to the present invention is characterized in 

50 that the functional hands are moved responsive to 
measured water depths during diving to effect water 
depth display, in that the fast feed rate of the motor of 
the functional unit and the speed reduction ratio of the 
train wheels are set to optimum values to prevent mis- 

55 taken operations of the functional hands due to 
impacts or the like, and In that the motor of the func- 
tional unit and the train wheels are arranged for reduc- 
ing the size and the thickness of the timepiece 
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movement. 

The electronic timepiece liaving the functional 
hands according to the present invention is also 
characterized by position-setting means for position- 
setting markers of said gears and said stationary s 
plate, means for rotating said gears a predetemnined 
amount and means for checldng the positions of the 
mariners after the end of the rotation. 

BRIEF DESCRIPTION OF THE DRAWINGS 10 

Fig. 1 Is a front view showing a first embodiment 
of an electronic timepiece having functional hands, 
wherein the depth of water value and the maximum 
depth of water value are indicated by subsidiary 15 
hands. 

Fig. 2 is a front view showing the timepiece of Fig. 
1 wherein the depth of water and the maximum depth 
of water are indicated by hands arranged on the same 
axis as the timepiece hands. 20 

Fig. 3 is a block diagram showing the basic con- 
struction of the timepiece shown in Figs. 1 and 2. 

Fig. 4 is a plan view showing a train wheels of the 
embodiment of the timepiece shown in Fig. 2. 

Fig. 5 is a partial cross-sectional view showing the 2S 
first emtx)diment of the electronic timepiece shown in 
Fig. 4 and showing the water depth driving wheel 
through the mid region to the counter wheels in cross- 
section. 

Fig. 6 is a partial cross-sectional view showing the 30 
first embodiment of the electronic timepiece shown in 
Fig. 5 and showing a modified maximum water depth 
wheel and modified counter wheels. 

Fig. 7 is a front view showing a second embodi- 
ment of the electronic timepiece having functional 35 
hands. 

Fig. 8 is a top plan view showing a timepiece 
movement of an electronic timepiece provided with 
functional hands according to a second embodiment 
of the present invention. 40 

Fig. 9 is a bottom view showing a timepiece move- 
ment of the electronic timepiece provided with func- 
tional hands according to the second embodiment. 

Fig, 10 is a cross-sectional view, taken along line 
A-A of Fig. 8, and showing the depth train wheels 45 
mechanism of the electronic timepiece of the second 
embodiment. 

Fig. 1 1 is a cross-sectional view, taken along line 
B-B of Fig. 8, and showing the maximum depth train 
wheels mechanism of the electronic timepiece of the so 
second embodiment. 

Fig. 12 is a cross-sectional view, taken along line 
C-C of Fig. 8, and showing the train wheels, IC chip 
and the coil of the elecfronic timepiece of the second 
embodiment. 55 

Fig. 13 is a cross-sectional view taken along line 
D-D of Fig. 8 and showing the connecting part be- 
tween the water pressure sensor and the circuit board 



of the electronic timepiece of the second embodi- 
ment. 

Fig. 14 is a top plan view showing the water press- 
ure sensor of the electronic timepiece of the second 
embodiment. 

Fig. 15 is a cross-sectional view taken along ling 
F-F in Fig. 14 and showing the water pressure sensor 
of the electronic timepiece of the second embodi- 
ment. 

Fig. 16 rs a bottom plan view showing the water 
pressure sensor of the electronic timepiece of the sec- 
ond embodiment. 

Fig. 17 is a side view showing a lead tenninal of 
Fig. 15. 

Fig. 18 is a cross-sectional view taken along line 
E-E of fig. 8 and showing a timepiece coil part of the 
electronic timepiece of the second embodiment. 

Fig. 19 is a bottom plan view showing a circuit 
board of the electronic timepiece of the second embo- 
diment. 

Fig. 20 is a timing chart showing a water depth 
measurement system of the electronic timepiece of 
the second embodiment. 

Fig. 21 is a plan view showing a movement of an 
electronic timepiece according to a third embodiment 
of the present invention. 

Fig. 22 is a cross-sectional view showing a move- 
ment of the elecfronic timepiece of the third embodi- 
ment. 

Fig. 23 is a flow chart showing a sequence of 
inspection of the rotation of the train wheels of the 
electronic timepiece of the third embodiment. 

Fig. 24 A to D show the statuses of the train 
wheels of the elecfronic timepiece of the third embo- 
diment. 

DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

A first embodiment, described hereinbelow, is an 
elecfronic wrist watch 1 fitted with functional hands or 
hands. The wrist watch includes a time Indicating 
hands at a mid positton and two indicating hands or 
hands for indicating the depth of water sensed by a 
water pressure sensor and the maximum depth of 
water. 

The electronic wrist watch 1 shown in Fig. 1 has 
an hour hand 4a, a minute hand 4b, and a second 
hand 4c at the mid position, as well as a depth of water 
hand 5 indicating the depth of water based on the 
informatk>n from a water pressure sensor 2 at the 
eight o'clock position and a maximum depth of water 
hand 6 indicating the maximum depth of water during 
diving at the four o'clock position. A crown 7, pulled 
by one step, confrols a switch block 23 as later des- 
cribed, and corrects time indication, in the manner of 
a usual watch, when rotated under the same state of 
the crown 7. Pushbuttons 8, 9, when thrust, confrol 
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the switch block 23. 

An electronic wrist watch, shown in Fig. 2, 
inciudes time indicating hands, similarly to Fig. 1, and 
two hands, coaxial with the time indicating hands, for 
indicating the depth of water as sensed by a water 5 
pressure sensor 12, and the maximum depth of water. 
That Is, the wrist watch is an electronic wrist watch 1 1 
having an hour hand 14a, a minute hand 14b and a 
second hand 14c at the mid position and, in addition, 
a depth of water hand 15 for indicating the depth of io 
water based on the Information from the sensor 12, a 
maximum depth of water hand lb Indicating the 
maximum depth of water reached during diving, these 
hands 15, 16 being similarly provided at the mid posi- 
tion as if they were also indicating the time. A is 
graduated ring 13 is provided around the hours and 
hands so at to be used as minute graduations and 
depth of water graduations simultaneously. That is, 
the minute hand 14, the depth of water hand 15 and 
the maximum depth of water hand 16, pointing to 20 
graduation "10", indicate the time of 10 minutes, the 
current diving depth of water of 10 m and the 
maximum depth of water reached during diving of 10 
m, respectively. The hands and hands, radially point- 
ing to the graduated ring 1 3, may be of different colors 25 
and shapes to prevent misleading by the user. 

The crown 17, pulled one step, controls the switch 
block 23 as later described and, when rotated at the 
same position, corrects time Indication in the manner 
of an ordinary wrist watch. Pushbuttons 1 8, 1 9. when 30 
pushed, control switch block 23. 

Fig. 3 shows, in a block diagram, the basic 
arrangement common to the electronic wrist watches 
shown in Figs. 1 and 2. 

A micro-computer 20 is composed basically of a 35 
CPU 20a, a RAM 20b and a ROM 20c. The program 
controlling the CPU 20a is stored In ROM 20c. Under 
the control of the program, the CPU 20a fetches date 
from switch block 23 or exchanges date with an inac- 
tive memory 29 or with RAM 20b by way of performing 40 
a processing operation. If necessary, the CPU 20a 
outputs driving signals to driving units 25 and 26, as 
later explained. 

The inactive memory 29 has stored therein refer- 
ence values (o m, 50 m) for calculating the depth of 45 
water. Water pressure sensors 2, 12 are constituted 
by diaphragm type semiconductor units outputting 
electrical sensor signals as a function of fluctuations 
in the water pressure. A water pressure measurement 
circuit 22 is constituted by an amplifier circuit and an so 
AJD converter and has sensor signals from sensors 2, 
1 2 and the water depth information Ps as an Input and 
an output, respectively. 

The switch block 23 is constituted by a switch 
controlled by crowns 7, 17 and pushbuttons 8, 9, 18 ss 
and 19, shown In Figs. 1 and 2. 

A crystal oscillator 24 generates clock signals. 
Among three driving units 25 to 27. the driving unit 25 



drives time hands 4a, 4b, 4c, 14a, 14b and 14c 
associated with seconds, minutes and hours, shown 
in Figs. 1 and 2, while the driving units 26 and 27 
separately drive water depth hands 5 and 15, shown 
in Figs. 1 and 2, and maximum water depth hands 6 
and 16, shown in Figs. 1 and 2, respectively. 

In the above arrangement, changes In water 
pressure may be converted into electrical signals so 
that the water depth may be indicated by the indicat- 
ing hand by means of the associated driving unit. The 
maximum water depth reached during diving may also 
be displayed and held by the maximum water depth 
indicating hands 6, 16 under control of the mlcro-conn- 
puter. 

Fig. 4 is a plan view showing the train wheels. 

A conventional time indicating module 31 is pro- 
vided at a mid position, and motors 26a, 27a as driving 
units are provided around the time-indicating module. 
The time indicating module 31 drives the hour hand 
14a, the nriinute hand 14b and the second hand 14c, 
shown in Fig. 2, for indicating the time to the user. A 
depth of water rotor 32, rotated by motor 26a, drives 
a depth of water wheel 36 via intermediate wheels 
(counter wheels) 33 to 35. The depth of water wheel 
36 rotates the depth of water hand 15 shown in Fig. 2 
to indicate the current water depth to the user. A 
maximum depth of water rotor 37, rotated by motor 
27a, drivers a central maximum water depth wheel 41 
via counter wheels 38 to 40. The maximum depth of 
water wheel 41 rotates central maximum water depth 
hand 16 to indicate the maximum water depth 
reached during diving to the user. 

The water depth wheel 36 and the maximum 
water depth wheel 41 are of the same type wheels. 
Similariy, the water depth rotor 32 is of the same type 
as the maximum water depth rotor 37, the counter 
wheel 33 Is of the same type as the counter wheel 38, 
the counter wheel 34 Is of the same type as the 
counter wheel 39 and the counter wheel 35 is of the 
same type as the counter wheel 40, with same the 
center to center distances. 

The train wheels of the water depth hand 5 and 
the maximum water depth hand 6 shown in Fig. 1 is 
obtained by extending the axes of selected counter 
wheels on to the dial surface and fitting the hours or 
hands thereto, without changing the dlspositbn of the 
electric motors 26a and 27 a or the order of the 
counter wheels from the motors 26a and 27a. 

Fig. 5 is a partial cross-sectional view of Fig. 4, 
showing the water depth rotor 32 via the mid region 
as far as the counter wheel 40. A hour wheel 42, a 
minute wheel 43 and a second wheel 43 at the mid 
region are extended from the time module 31. The 
hour wheel 42, minute wheel 43 and the second wheel 
44 rotate the hour hand 14a, minute hand 14b and the 
second hand 14c, respectively. 

A bridge 53, connected to the module 31, sup- 
ports the counter wheels 34, 35 and 40 In cooperation 
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with a bridge 51. The bridge 51 supports the depth of 
water rotor 32 and the counter wheel 33 in cooper- 
ation with the bridge 52. 

The partial cross-sectional profile from the 
counter wheel 40 as far as the maximum water depth 5 
rotor 37 is substantially the same as that from the 
depth of water rotor 32 to the counter wheel 35. 

Although the counter wheel 35 is of the same type 
as the counter wheel 40, these wheels are arranged 
between a gear of the water depth wheel 36 and a io 
gear of the maximum water depth wheel 41 . Thus, the 
counter wheels 35, 40 are separated from each other 
In plan view, as shown in Fig. 4, so that the gear sur- 
faces, when at the same height, do not collide with 
each other. Since the wheel pinion of the counter is 
wheel 35 meshes with a gear of the water depth wheel 
36, and the counter wheel 40 meshes with a gear of 
the maximum water depth wheel 41, the wheel pinion 
direction is reversed with the gear surfaces of the 
counter wheels 35 and 40 as the boundary. In this 20 
manner, it does not occur that solely the water depth 
wheel 36 or solely the maximum water depth wheel 41 
is not rotated, even although the counter wheels 35, 
40 are of the same type. By reversing the wheel pinion 
mounting direction, the counter wheel 35 drives solely 25 
the water depth wheel 36 and the counter wheel 40 
drives solely the maximum water depth wheel 41 . 

Fig. 6 is a cross-sectional view when the 
maximum water depth wheel 41, counter wheel 35 
and the counter wheel 40 are changed, that Is, when 30 
the counter wheel 35 is of the type different from 
counter wheel 40. The other counter wheels and the 
motors are the same as those In the cross-sectional 
view of Fig. 5. 

The counter wheel 45 has Its gear meshing with 35 
the wheel pinion of the counter wheel 34 and its wheel 
pinion meshing with the gear of the water depth wheel 
36. The counter wheel 46 has its gear meshing with 
the wheel pinion of the counter wheel 39 and has its 
wheel pinion clearing the gear of the water depth 40 
wheel 36 and meshing with the maximum water depth 
wheel 47. Thus the counter wheel 45 rotates solely 
the water depth wheel 36, while the counter wheel 46 
rotates solely the maximum water depth wheel 47. 

It will be understood from Figs. 4, 5 and 6 that the 45 
train wheels from one of the motors to the functional 
hand has the center-to-center distances of the 
counter wheels in common with those of the train 
wheels from the other motor to the associated func- 
tional hand. 50 

With the present electronic wrist watch fitted with 
the functional hands, by calculating the depth of water 
by the water pressure sensor and transmitting the 
depth of water thus calculated into the hand by an 
electro-mechanical transducer, the water depth 55 
synchronized with the divers movements in the water 
and the maximum water depth may be continuously 
indicated by the water depth hand and the maximum 



water depth hand, respectively, so that the diver may 
easily read the diving time, the current water depth 
and the maximum water depth. 

Meanwhile, a temperature sensor may be used 
as an information sensor in place of the water depth 
meter as in the above described embodiment for indi- 
cating the current temperature and the maximum or 
minimum temperature. Alternatively, an atmospheric 
pressure sensor may be used for simultaneously indi- 
cating the current atmospheric pressure and the 
atmospheric pressure at an optional past time. 

A second embodiment, explained herelnbelow. Is 
directed to an electronic wrist-watch in which the bast 
feed speed of the motor of the functional system and 
the speed reduction ratio of the train wheels are 
optimized to permit the function hands to be moved 
quickly for water depth indication responsive to the 
measured water depth during diving, and in which the 
motor of the functional system and the train wheels 
are arranged to reduce the size and the thickness of 
the timepiece movement. 

In an electronic wrist-watch, shown in Fig. 7, 
minute graduations, which may be used simul- 
taneously as water depth graduations, are provided 
on the circumference of a dial 102 of a casing 101. 
The water depth indicating unit is 1 m per minute 
graduation. The water depth is displayed in a region 
from the twelve o'clock position (0 m graduation posi- 
tion) to a 55 minute graduation position. An "EX" mark 
Indicating the ordinary time mode, an "AL" mark indi- 
cating a depth alarm setting mode and a display mark 
102c indicating an excess water depth measurement, 
are provided between the 55 minute graduation posi- 
tion and the twelve o'clock position. 

An hour hand 103, a minute hand 104 and a sec- 
ond hand 105, as the time indicating hands, and a 
water depth hand 106 and a maximum water depth 
hand 107, which may be used simultaneously as a 
mode Indicating hand, are provided at a mid region of 
the dial 102. A small dial 108 has water depth gradu- 
ations with an interval of 0.1 m as a unit, which may 
be pointed by a subsidiary water depth hand 1 09 pro- 
vided at the mid region. Pushbuttons 110, 111, 112 
and a crown 113 constitute external operating mem- 
bers for con-ection. 

On switching to a water depth measurement 
mode by operation of the exterior operating members, 
the water depth measurement state is set for measur- 
ing the diving water depth. The water depth hand 106 
and the subsidiary water depth hand 109 indicate the 
current diving depth, while the maximum water depth 
hand 107 perpetually Indicates the maximum diving 
water depth , by operating as a "setting" hand. 

Fig. 8 is a plan viewof a timepiece movement 114 
of an electronic wrist watch fitted with functional 
hands of the present invention. A timepiece move- 
ment 114 Is engaged with an inner region of a case 
101 by several lugs 116a provided on an outer 
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periphery of a circuit support 116 provided on a 
timepiece base plate 1 15. At a mid region of the base 
plate 115, there are provided a timepiece motor 121, 
a timepiece train wheels 117 driven by the motor 121 
and a indicating hand correction mechanism 118. 5 

A winding stem 119, secured to a crown 113, is 
positioned by hand correction mechanism 118 at 
three stages, that is at an ordinary time indicating 
position, a calendar correcting position and at a hand 
setting position. At the hand setting position of the io 
winding stem 119, a dutch wheel 120, interlocked 
with the rotation of the winding stem 119, is engaged 
with the hand correcting train wheels, in a manner not 
shown, so that the hand may be corrected by rotating 
the crown 113. A coil 121a and an IC chip 122 as is 
timepiece motor are provided on an extension of the 
winding stem 119. 

A depth of water motor 124 effects fast feed of a 
water depth train wheels 123, Indicating the cun-ent 
diving depth, by output signals from the circuit. A 20 
water depth motor 1 26 effects fast feed of a maximum 
water depth train wheels 125, indicating the maximum 
diving depth, by output signals from the circuit. A cir- 
cuit board 127 is provided for overlying a substantially 
entire surface of the timepiece base plate 115. 25 

On the circuit board 127, which Is patterned, there 
are set circuit components, such as IC chip 122, a 
crystal oscillator 128 etc. The circuit board 127 Is elec- 
trically connected to a terminal part 121b of a 
timepiece coil 121a, a water depth motor 124 of the 30 
functional system, coil tenminals 124b, 126a of the 
maximum water depth motor 126 and a connection 
sheet 132 soldered to a water pressure sensor 131. 
A battery 133 is aflat lithium battery which is retained 
by a battery supporting frame 1 34 provided on the cir- 35 
cult board 127 and which is secured by a set screw 
136 of a battery retainer 135 and a hook 134a pro- 
vided on the battery supporting frame 134. 

A calendar mechanism, provided on a dial side of 
the timepiece base plate 115, is constituted by a 40 
calendar plate, date plate 138, an intermediate date 
transmission wheel 139, an intermediate date wheel 
140, a quick correction wheel 141, a quick correction 
lever 142, a daily star lever and a back plate 144. 

Fig. 10 shows a water depth train wheels in a 45 
cross-sectional view along line A-A of Fig. 8. 

A water depth train wheels 123 is made up of a 
water depth wheel 145, fitted with a water depth hand 
106, a water depth counter wheel 146, a subsidiary 
water depth wheel 147, a subsidiary water depth so 
counter wheel 148, and a water depth rotor 149. 
Among these, the components from the subsidiary 
water depth wheel 147 to an upper pivot of the water 
depth rotor 149 are supported by a water depth train 
wheels support 150. A gear part 145a of the water ss 
depth wheel 145, the water depth counter wheel 146 
and a lower pivot of the subsidiary water depth wheel 
147 are supported by the back plate 144. 



The water depth train wheels support 150 is set 
so as to be lower in height level than the timepiece 
train wheels support 151, and the circuit board 127 is 
stacked on the support 150. The circuit board 127 is 
set so as to be on the same cross-sectional height as 
the train wheels support 151. 

A gear part 146a of the water depth counter wheel 
146 and the calendar plate 137 are provided with 
orifices 146b, 137b, so that at can be checked from 
the relative position of the orifices if, when the train 
wheels of the functional system is rotated by fast feed 
a predetermined number of revolutions, the train 
wheels has been rotated as normally without motor 
misfeeds. 

Fig. 1 1 shows the maximum water depth train 
wheels in a cross-sectional view taken along line B-B 
in Fig. 8. 

The maximum water depth train wheels is made 
up of a maximum water depth wheel 152 fitted with a 
maximum water depth hand 107, a maximum water 
depth counter wheel 153, a maximum water depth 
counter wheel 154 and a maximum water depth 
counter wheel 155, and is disposed at the same 
height level as the water depth train wheels 123. The 
maximum water depth rotor 156 and the maximum 
water depth train wheels support 157 are at the same 
height level as the water depth rotor 1 49 and the water 
depth train wheels support 150 in the water depth train 
wheels 123. 

Fig. 12 Is a cross-sectional view taken along line 
C-C of Fig. 8. 

The train wheels support 151 supports an upper 
pivot of the timepiece train wheels 1 17. An outer pro- 
filed section 151a of the train wheels support 151 is 
provided in proximity to and at the same hight level as 
the circuit board 127. A timepiece coil 121a is pro- 
vided between the lower surface 127a of the circuit 
board 127 and the timepiece base plate 115, and an 
IC chip 122 is attached to lower surface 127a of the 
circuit board 127. 

Fig. 13 is a cross^ectional view taken along line 
D-D of Fig. 8. 

A water pressure sensor 131 is inserted into a 
pipe 101a secured to an opening on the lateral sur- 
face of the case 101 . The water pressure sensor 131 
and the circuit board 127 are electrically connected to 
each other by setting an end part of a connection 
sheet 159 soldered to a lead terminal 158a of the sen- 
sor 131 on the circuit board 127 and setting the end 
part via sensor retainer 160 by a set screw 161. 

The water pressure sensor 131 is retained by a 
sensor 101b, and a reliable dual packing water-proof- 
ing structure is produced by compressing packings 
101c, 101d In radial and thrust directions, respect- 
ively. 

Figs. 14 and 16 are upper and lower views of the 
water pressure sensor. Fig. 15 is a cross-sectional 
view taken along lines F-F In Fig. 1 4 and fig. 1 7 shows 
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details of a reed terminal shown in Fig. 15. 

The water pressure sensor 131, outputting elec- 
trical sensor signals by a diaphragm type semicon- 
ductor sensor responsive to fluctuations in water 
pressure, is made up of a package 131a, a sensor 5 
chip 131b and a reed temnlnai 1 58. The upper surface 
of the water pressure sensor 131 is wire t>onded to 
sensor chip 131 b and to one end 158a of the lead ter- 
minal 158 provided with an electrode surface, and is 
sealed with a gel-like silicon rubber 131c. A profiled io 
part 158b of the reed terminal 158 is press-fitted Into 
a two-stage opening 131a on the lower surface of the 
water pressure sensor 131 and is hermetically sealed 
by an adhesive 131f to a groove 131e. 

Fig. 1 8 is a cross-sectional view, taken along line is 
E-E of Fig. 8. 

A water depth coll 124a is provided between the 
circuit board 127 and the timepiece base plate 115. 

Fig. 19 shows the lower surface of the patterned 
circuit board. 20 

An IC chip 122, a crystal oscillator 1 28, a capaci- 
tor chip 129 and a boost coil for buzzering 130 are 
mounted on the circuit board 127. 

In a water depth measurement mode, the water 
pressure sensor 1 31 outputs electrical sensor signals 25 
responsive to fluctuations in the water pressure. A 
water pressure measurement circuit, made up of an 
amplifier and an A/D converter, receives the sensor 
signal to deliver an output signal to the micro-compu- 
ter, which then outputs driving signals to a water depth 30 
motor 124 and a maximum water depth motor 128, 
based on the water depth infomiation derived from a 
processing operation, for thereby driving the water 
depth hand 106 and the maximum water depth hand 
1 07 with fast feed. 35 

Fig. 20 is a time chart for illustrating the operation 
of a water depth measurement system. The move- 
ment of the timepiece hands, water depth measure- 
ment processing, alami buzzering and the movement 
of the water depth hand and the maximum water 40 
depth hand are separately effectuated at an interval 
of one second to avoid heavy battery loading during 
operation. The fast feed speeds of the water depth 
motor 124 and the maximum water depth motor 126 
are 64 Hz and 32 Hz for forward and reverse feeds, 45 
respectively, the speed reduction ratio from the water 
depth rotor 149 of the water depth train wheels 123 to 
the subsidiary water depth wheel 147 is 1/20, the 
speed reduction ratio from the water depth rotor 149 
via subsidiary water depth wheel 147 to the water 50 
depth wheel 145 is 1/1200 and the speed reduction 
ratio from the maximum water depth rotor 156 of the 
maximum water depth train wheels 125 to the 
maximum water depth wheel 152 is 1/600. 

Since the water depth indication is at a rate of 1 55 
m per minute graduation on the dial 102, the number 
of steps per 1 m water depth of the water depth motor 
124 is 1200 (speed reduction ratio) X 2 (number of 



steps of one rotor revolution) / 60 m ( water depth cor- 
responding to one revolution of the water depth hand) 
= 40. Thus, with the usual diving and floating speeds 
in scuba diving equal to about 30 cm per second, the 
time necessary for the water depth hand 106 to be 
moved for a depth of 30 cm is 0.3 m X 40 steps / 64 
Hz = 0.1875 sec for diving (forward feed) and 0.3 m 
X 40 steps / 32 Hz = 0.375 sec for floating (reverse 
feed). Since the speed reduction rate of the maximum 
water depth train wheels 125 Is one half that of the 
water depth train wheels 123, the time necessary to 
cause movement of the maximum water depth hand 
1 07 is one half that necessary to cause movement of 
the water depth hand. 

In this manner, since the ordinary diving and float- 
ing speeds in scuba diving are less than 30 cm/sec, 
the water depth hand 6 can be made to follow the 
changing water depths by time division within one 
second, even if water depth is measured once every 
second, as shown by a timing chart shown in Fig. 20. 

Fig. 20 is a time chart showing the operation of 
the electronic wrist watch fitted with functional hands. 

With the present electronic wrist watch, the hand- 
advancing pulse for each second, a water depth 
measurement circuit pulse for water depth measure- 
ment, a processing pulse, an alarm buzzering pulse, 
and hand-advancing pulses for the water depth hand 
and the maximum water depth hand, are generated 
independently of one another for avoiding heavy bat- 
tery loading during operation. 

Referring to Fig. 7, the water depth hand 106 may 
be distinguished by its shape from the minute hand 
104, and is thicker and longer than the minute hand 
104 so as to be viewed easily even in case of hand 
overiapping. Thus the cantilever weight is increased 
as compared to noctilucent hands used for ordinary 
diving applications. However, hand skipping due to 
impacts or the like may be avoided by setting the 
speed reduction ratio from the water depth rotor 149 
to the water depth wheel 145 fitted with the water 
depth hand 106 to 1/1200. 

On the other hand, hand skipping due to cantllev- 
ered weight of the subsidiary water depth hand 109 
may also be avoided by setting the speed reduction 
ratio from the water depth rotor 149 to the subsidiary 
water depth wheel 1 47 fitted with the subsidiary water 
depth hand 109 to 1/20. As shown in Fig. 7, the 
maximum water depth hand 1 07 has a shape disting- 
uishable from the minute hand 104 and the water 
depth hand 106 and is of the same length and of a 
smaller width than the water depth hand 106 so as to 
be viewed even when overiapped with the water 
depth hand 106. Since the cantilevered weight of the 
maximum water depth hand 1 07 is about one half of 
that of the water depth hand 106, hand follow-up 
movement is facilitated by setting the speed reduction 
ratio from the maximum water depth rotor 156 to the 
water depth wheel 145 fitted with the water depth 
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hand 106 to 1/600. 

Referring to Figs. 10 and 11, the present elec- 
tronic wrist-watch is so constructed that the maxinnum 
water depth wheel 1 52 and the water depth wheel 1 45 
are stacked on a step 162a of the hour wheel 162, and 
the outer diameter of the gear 152a of the maximum 
water depth wheel 152 Is selected to be smaller than 
the bottom diameter of the gear 145a of the water 
depth wheel 145. Thus, when viewed in cross-section, 
closest to the dial 1 02 is the water depth hand 1 06, fol- 
lowed by the maximum water bottom hand 107, hour 
hand 103, minute hand 104 and second hand 105, 
these hands and hands being arranged coaxially. 

Tuming to the speed reduction ratio of each func- 
tional train wheels, if the values of 1/1600 and 1/900 
for the water depth train wheels and for the maximum 
water depth train wheels, corresponding to about 30 
percent of the optimum values, are exceeded, follow- 
up movement of the corresponding functional hands 
for water depth measurement per second is worse- 
ned. On the other hand, if the speed reduction ratio is 
set to less than 1/900 for the water depth train wheels 
and to less than 1/400 for the maximum water depth 
train wheels, which correspond to about 30 percent of 
the optimum values, hand skipping becomes more 
likely to be produced due to impacts or the like. 

With the above described second embodiment of 
the electronic wrist watch of the present invention, the 
motor of the timepiece system and the train wheels as 
well as the motor of the functional system are 
arranged between the timepiece base plate and the 
circuit board arranged at the same cross-sectional 
height level as the train wheels support, and a part of 
the train wheels of the functional system is provided 
between the back plate and the timepiece base plate 
taking up the thickness of the calendar part, in this 
manner, the timepiece movement is not affected in 
any manner, so that the timepiece movement may be 
reduced in thickness. Also, since the coil of the 
timepiece system is arranged at right angles to the 
lower part of the circuit board on a line of extension of 
the winding stem, and the IC chip is arranged in prox- 
imity to the coil, a wide space for the circuit board may 
be provided around the IC chip to facilitate pattern 
interconnection. Besides, since the fiat type Li battery 
is provided on the circuit board, the timepiece move- 
ment may be reduced in size. 

In addition, with the electronic wrist watch of the 
present embodiment, by optimizing the speed reduc- 
tion ratio and forward/reverse fast feed speed of the 
water depth train wheels, causing movements of the 
water depth hand, and the maximum water depth 
hand, water depths such as current water depth and 
maximum water depth during diving can be indicated 
quickly to enable hand indication with good follow-up, 
while the water depth meter and the maximum water 
depth system may be designed with an easy-to-view 
shape without the risk of hand skipping. 
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Meanwhile, the speed reduction ratio of the water 
depth train wheels may be set to 1/1600 to 1/900, 
while that of the maximum water depth train wheels 
may be set to 1/900 to 1/400, without any practical 

5 problems. Besides, in the operation of the water depth 
measurement system .second hand movements, 
water depth measurement and functional hand move- 
ments are effectuated separately so that the battery 
is subject to lesser load fluctuations and hand move- 

10 ments may be stabilized against temperature 
changes. 

A third embodiment of the present invention, 
shown In Figs. 21 et seq., is directed to an electronic 
wrist watch adapted for effectuating inspection of the 
15 train wheels rotation by the timepiece movement per 
se. 

Referring to Figs. 21 and 22, an electronic wrist 
watch has time indicating hands at the mid part of a 
movement 201 , and includes a water depth wheel 203 

20 and a maximum water depth wheel 204 adapted for 
driving a water depth Indicating hand 2100 and a 
maximum water depth indicating hand 2101 adapted 
for indicating the water depth and the maximum water 
depth as sensed by a water pressure sensor 202. A 

25 winding stem 250, when pulled, actuates a setting 
lever 254 and a clutch lever 255. Pushbuttons 251, 
252, 253, when thrust, actuate switch levers 256, 257 
for controlling an electronic circuit block 220 as later 
explained. The circuit block 220 includes a crystal 

30 oscillator 222 for generating clock signals and a 
microcomputer IC 221 having the function of receiving 
sensor signals from water pressure sensor 202 and 
outputting the water depth informatton. 

The water depth train wheels 230 is reduced in 

35 speed to 1/1200 by a water depth rotor 232. rotated 
bywater depth motor 231 responsive to outputslgnals 
from the electronic circuit block 220 and water depth 
counter wheels 233 to 235, for driving the centrally 
an-anged water depth wheel 203. The maximum water 

40 depth train wheels 240 is reduced in speed to 1/600 
by a maximum water depth rotor 242, rotated by 
maximum water depth motor 241 responsive to an 
output signal from the electnDnic circuit block 220, and 
maximum water depth counter wheels 243 to 245, for 

45 driving the centrally arranged maximum water depth 
wheel 204. 

Refem'ng to Fig. 22, the water depth counter 
wheel 235 and the maximum water depth counter 
wheel 245 are carried by bridges 205, 207, while a 

so spacer 206 is sandwiched between the bridges 205 
and 207. The water depth counter gear 236, constitut- 
ing the water depth counter wheel 235, the bridge 
205, the spacer 206 and the bridge 207 are provided 
with holes 236a, 205a, 206a and 207a, which are 

55 overiapped in a plan view. The maximum water depth 
counter gear 246 of the maximum water depth counter 
wheel 245, bridge 205, spacer 206 and the bridge 207 
are provided with holes 246b, 205b, 206, and 207b, 
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which are overlapped in a plan view. 

Three methods for inspecting the water depth 
train wheels 230 and the maximum water depth train 
wheels 240 of the movement 201 will be hereinafter 
explained by refenring to Figs. 23A to 23C. s 

[Inspection Method 1] 

The inspection method for the rotation of the 
water depth train wheels 230 and the maximum water io 
depth train wheels 240 of the movement201 in the for- 
ward and reverse directions will be explained by ref- 
erring to Fig. 23A. 

After assembly of the movement, the crown 250 
is pulled twice and the pushbuttons 251 to 253 are 15 
pressed and turned on simultaneously for resetting 
the system (step S31). Then, with the crown 250 pul- 
led twice, the pushbuttons 251 , 253 are pushed to pro- 
duce operating signal outputs from an electronic 
circuit block 220 for registering the hole 236a of the 20 
water depth counter gear 236 with the hole 206a of the 
spacer206 as shown by arrow 21 02 shown in Fig.24A 
for matching the hole positions (step S32). 

When the pushbutton 251 is thrust once, an 
actuating signal is outputted one step. When the 25 
pushbutton 31 is thrust continuously (for longer than 
1 second), the actuating signal is produced continu- 
ously for driving an operating signal continuously for 
driving the depth of water rotor 232 in a forward direct 
tion. By thrusting the pushbutton 251, with the 30 
pushbutton 253 previously thmst, the depth of water 
rotor 232 may be driven in the reverse direction. 

Then, by an optional operating signal output from 
the electronic circuit block 220, by the operation of the 
pushbuttons 252. 253, the hole 246b of the maximum 35 
water depth counter gear 246 may be registered with 
the hole 206b of the spacer 206 for hole position 
matching (step S33). 

If the pushbutton 252 is thrust once at this time, 
an operating signal is outputted in one step. If the 40 
pushbutton is thrust continuously (for longer than 1 
sec) the operating signal is outputted continuously for 
driving the maximum water depth rotor 242 in the for- 
ward direction. If the pushbutton 252 is thrust after 
previously thmsting the pushbutton 253, the 45 
maximum water depth rotor 242 may be driven in the 
reverse direction. 

Then, the crown 250 is set to zero stage and the 
pushbutton 251 is turned on. In this manner, an 
operating signal for water depth train wheels rotation so 
inspection is outputted from a pre-set electronic circuit 
block 220, so that the water depth rotor 232 and the 
maximum water depth rotor 242 are rotated in the for- 
ward and reverse directions by fast feed. The water 
depth wheel 203 is rotated once in the forward direc- 55 
tion and once in the reverse direction, as shown by an 
anrow 2103 shown in Fig. 24B, at the same time that 
an operating signal for maximum water depth train 
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wheels rotation inspection is issued, so that the 
maximum water depth wheel 204 is rotated once in 
the forward direction and once in the reverse direction 
(step S34). 

After the end of driving of the water depth train 
wheels 230 and the maximum water depth train 
wheels 240, the state of register of the hole 236a of 
the water depth counter wheel 236 with the hole 206a 
of the spacer 206 and the state of register of the hole 
246b of the maximum water depth counter wheel 246 
with the hole 206b of the spacer 206 may be checked 
for inspecting the rotation of the water depth train 
wheels 230 and the maximum water depth train 
wheels 240 (step S35). 

If the hole 236a of the water depth counter gear 
236 is in register with the hole 6a of the spacer 6, as 
shown in Fig. 24C, the water depth train wheels 230 
is in regular operation. If the hole 246b of the 
maximum water depth counter gear 246 is in register 
with the hole 206b of the spacer 206, the maximum 
water depth train wheels 240 is also in regular oper- 
ation. This completes inspection of the rotation of the 
water depth train wheels 230 and the maximum water 
depth train wheels 240 in forward and reverse direc- 
tions (step S36). 

If the hole 236a of the water depth counter gear 
236 is out of register with the hole 206a of spacer 206, 
or rf the hole 246b of the maximum water depth 
counter gear 246 is out of register with the hole 206b 
of the spacer 206, the water depth train wheels 230 
or the maximum water depth train wheels 240 is In 
incorrect operation. A hole offset of 40 )xm is produced 
per 1 step operating signal for train wheels feed trou- 
ble, in which case the water depth train wheels 230 or 
the maximum water depth train wheels 240 are in 
rotational trouble so that the trouble may be located 
within the movement assembly process (step S37). 

[Inspection Method 2] 

The inspection method of the forward train 
wheels rotation of the water depth train wheels 230 
and the maximum water depth train wheels 240 of the 
movement 201 is explained by refenring to Fig. 238. 
The steps S31 to S33 are carried out 
Then, with the crown 250 set to the zero stage, 
pushbutton 251 is tumed ON and again turned ON so 
that an operating signal for the water depth train 
wheels rotation inspection from the electronic circuit 
block 220. which is per-set for rotating the water depth 
rotor 232 and the maximum water depth rotor 242 In 
the forward direction by fast feed, is issued for effect- 
ing one complete forward rotation of the water depth 
wheel 203, at the same time that an operating signal 
for maximum water depth train wheels rotation 
Inspection is also issued for effecting one complete 
forward rotation of the maximum water depth wheel 
204 at step S38. 
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After the end of driving of the water depth train 
wheels 230 and the nnaximum water depth train 
wheels 240, the state of register of the hole 236a of 
the water depth counter gear 236 with the hole 206a 
of the spacer 206 and the state of register of the hole 5 
246a of the maximum water depth counter gear 246 
with the hole 206b of the spacer 206 may be checked 
for effectuating inspection of rotation of the water 
depth train wheels 230 and the maximum water depth 
train wheels 240. io 

If the hole 236a of the water depth counter gear 
236 is in register with the hole 206a of the spacer 206, 
and If the hole 246b of the maximum water depth 
counter gear 246 is in register with the hole 206b of 
the spacer 206, the water depth train wheels and the is 
maximum water depth train wheels are in normal 
operation. This completes inspection of the forward 
rotation of the maximum water depth train wheels 240 
(step S36). 

If the hole 236a of the water depth counter gear 20 
236 is out of register with the hole 206a of the spacer 
206, or if the hole 246b of the maximum water depth 
counter gear 246 is out of register with the hole 206b 
of the spacer 206, the water depth train wheels 230 
or the maximum water depth train wheels 240 Is in 25 
incorrect operation. In such case, the water depth 
train wheels 230 or the maximum water depth train 
wheels 240 are in incorrect rotation (step S37). 

[Inspection Method 3] 30 

The inspection method for the reverse rotation of 
the water depth train wheels 230 and the maximum 
water depth train wheels 240 of the movement 201 is 
explained by referring to Fig. 23C. 35 

The steps S31, S32 to S33 as described above 
are carried out. 

With the crown 250 set to the stage zero, the 
pushbutton 252 is turned ON to output an operating 
signal for water depth train wheels rotation inspection 40 
(causing one reverse rotation of water depth wheel 
230) from the electronic circuit block 220 which is pre- 
set to cause a fast feed reverse rotation of the 
maximum water depth rotor 242, at the same time that 
an operating signal for maximum water depth train 45 
wheels rotation inspection (causing one reverse rota- 
tion of the maximum water depth wheel 204) at step 
S39 is outputted. 

By checking the state of registry of the hole 236a 
of the water depth counter gear 236 with the hole 206a so 
of the spacer 206 and the state of registry of the hole 
246b of the maximum water depth counter gear 246 
with the hole 206b of the spacer 206, following the end 
of driving of the train wheels 230, 240, Inspection of 
the rotation of the train wheels 230, 240 can be 55 
realized at step S35. 

If the hole 236a of the water depth counter gear 
236 is in register with the hole 206a of the spacer 206, 



and if the hole 246b of the maximum water depth 
counter gear 246 is in register with the hole 206b of 
the spacer 206, the train wheels 230 and 240 are in 
correct operation. This terminates the inspection of 
the reverse rotation of the train wheels 230 and 240 
(step S36). 

If the hole 236a of the water depth counter gear 
236 is out of register with the hole 206a of the spacer 
206 or if the hole 246b of the maximum water depth 
counter gear 246 is out of register with the hole 206b 
of the spacer 206, the train wheels 230 or the train 
wheels 240 is in incorrect operation. In this case, the 
water depth train wheels 230 or the maximum water 
depth train wheels 240 is in incorrect rotation (step 
S37). 

With the electronic wrist watch provided with the 
functional hands according to the present third embo- 
diment, by providing the counter gear and the bridge 
with registering holes, inspection of the train wheels 
rotation may be made satisfactorily by the movement 
per se. 

In this manner, inspection of the train wheels rota- 
tion, which can be performed in the prior art only in the 
exterior part assembly process step, may now be per- 
formed during assembling of the timepiece move- 
ment. 



Claims 

1. An electronic timepiece having functional hands 
and adapted for indicating at least the time such 
as hours and minutes by Indicating hands, com- 
prising 

detection means for detecting the infor- 
mation other than time and display means for dis- 
playing the information detected by said detection 
means, 

said display means Including an indicating 
part having a first functional hand and a second 
indicating part having a second functional hand. 

2. An electronic timepiece according to claim 1 whe- 
rein said first and second functional hands indi- 
cate mutually relevant information data. 

3. An electronic timepiece according to claim 1 or 
claim 2 wherein said detection means Is a water 
pressure detector and said first and second func- 
tional hands indicate the current diving water 
depth and the maximum reached water depth, re- 
spectively. 

4. An electronic timepiece according to claim 3 com- 
prising a sub-hand for indicating the smallest 
depth graduations. 

5. An electronic timepiece according to any one of 
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the preceding claims wherein a first functional 
hand, a first functional wheel mounting the first 
functional hand, a second functional hand and a 
second functional wheel mounting said second 
functional hand, are mounted coaxiaiiy, and whe- 5 
rein a first functional train wheels engaged with 
said first functional wheel Is provided indepen- 
dently of a second functional train wheels 
engaged with said second functional wheel. 

10 

6. An electronic timepiece according to claim 5 whe- 
rein said ftrst and second functional wheels are 
engaged with a hour wheel and wherein center- 
to-center distances of components of the first 
train wheels driving the first functional wheel and 15 
the second train wheels driving the second func- 
tional wheel are the same. 

7- An electronic timepiece according to claim 6 whe- 
rein said detection means comprises a water 20 
pressure detector and wherein said first and sec- 
ond functional hands Indicate the current diving 
water depth and the maximum reached water 
depth, respectively. 

25 

8. An electronic timepiece comprising a timepiece 
movement structure of a wrist-watch comprising 
a timepiece base plate, such as a plate, a motor 
and associated train wheels, provided at a mid 
part of said base plate, a winding stem as an so 
external operating member, an indicating hand 
correction mechanism for hand setting by a clutch 
wheel associated with said winding stem on 
operating said winding stem, a patterned circuit 
board for mounting an IC chip, a crystal oscillator 35 
or the like thereon, a plurality of motors and 
associated train wheels for displaying functions 
other than those of the timepiece system, and a 
battery block as a driving source for said circuit 
board and said motors, said timepiece also com- 40 
prising functional hands, characterized In that 

said motor of the timepiece system and 
said motor for Indicating a plurality of functions 
are sandwiched between the timepiece base 
plate and the circuit board, 45 

train wheels for indicating the functions are 
between said timepiece base plate and the circuit 
board for indicating the functional hand coaxlally 
with indicating hands of the timepiece system, 
and in that 50 

said battery block Is of the fiat type and is 
placed on said circuit board. 



1 0. An electronic timepiece according to claim 8 whe- 
rein said functional hand Indicates the water 
depth function, 

a water pressure sensor having a diap- 
hragm type semiconductor sensor chip outputting 
an electrical sensor signal responsive to water 
pressure fluctuations, and wherein 

a two-stage hole for setting a lead terminal 
and a profiled groove for bonding the lead termi- 
nal is provided in a sensor package, said lead ter- 
minal presenting an electrode surface for wire 
bonding said sensor chip. 

11- An electronic timepiece accordinng to claim 8 
wherein a train wheels support supporting an 
upper pivot of the train wheels of the timepiece 
mechanism is at the same height as the circuit 
board. 

12. An electronic timepiece according to claim 11 
wherein the speed reduction ratio from a rotor of 
a functional train wheels driven by a functional 
motor to a train wheels wheel canrying a func- 
tional hand is set to 1/1600 to 1/900 and wherein 
the speed reduction ratio from a rotor of a func- 
tional train wheels driven by the other functional 
motor to a train wheels wheel carrying a func- 
tional hand Is set to 1/900 to 1/400. 

13. An electronic timepiece having functional hands 
comprising 

counter wheels for forming a train wheels 
capable of forward and reverse rotations respon- 
sive to an operating signal output from an electric 
circuit block, a stationary plate, such as a bridge, 
for carrying said counter wheels, 

means for position setting markers of said 
counter wheels and said stationary plate, and 

means for causing rotation of said counter 
wheels a predetermined amount, and means for 
checking the marker positions after the end of the 
rotation, 

the state of rotation of said train wheels 
being checked by the markers provided on said 
counter wheels and said stationary plate. 

14. An electronic timepiece according to claim 13 
wherein said counter wheel Is a driving counter 
wheel and said marker provided in said stationary 
plate is a hole through which the markers on said 
counter wheels can be viewed. 



9- An electronic timepiece according to claim 8 whe- 
rein a coil of the motor of the timepiece system 55 
and the IC chip are provided on a line of extension 
of the winding stem constituting an indicating 
hand correction mechanism. 
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